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The CSAG Climate Information Platform

http://cip.csag.uct.ac.za

Overview

»Who we are and why we did this
»What CIP provides

» Integration with other platforms
»Embedded tools

» Challenges

»But what are we really doing?
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Who are CSAG?

Understanding the regional climate system in order to
inform real world decision making (in Africa)

v Dynamical modelling (CORDEX ++)

v’ Statistical downscaling

v Extremes modelling and analysis

v Hydro/Agri impacts

v’ Climate change/seasonal forecasting

v “User” engagment (government, NGO, research)
v’ Training and “climate services”
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The CSAG Climate Information Platform

http://cip.csag.uct.ac.za

Why did we do this?

1. CSAG strongly engaged with people needing climate data
(information?) across Africa

2. We develop statistically downscaled climate projections data
for observing station locations across Africa

3. Our INBOXes were filling up too fast as we tried to deal with
all the requests

1+ 2+ 3 =We need to build something
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The CSAG Climate Information Platform

http://cip.csag.uct.ac.za

Why do it ourselves?

v’ Because we wanted to?

v’ Because we were largely focussed on station data

v’ Because we had our own ideas about how it should be done

How did we do it?

v’ Badly at first

v" Very strongly tied to needs of our training workshops in Africa
v’ Tried to use existing tools/components

v Initial UNITAR funding but now not explicitly funded
v' USAID, CDKN
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The CSAG Climate Information Platform

http://cip.csag.uct.ac.za

What is NetCDF?

| only use MS Word

| have used Excel

| don’t really speak English

| am an advisor to the minister of
environment
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The CSAG Climate Information Platform

http://cip.csag.uct.ac.za
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"type":"Feature",
"properties™:

http://cip.csag.uct.ac.za/climatedb/data/summary2/1/?

"varlist": E[
"ppt

1.
observed=observed titude s

. "future_climate"

&pseries=observed “startdate” 112,
“dates”: @ [ 1592]
"enddate" 1:
"members"” .[ll].

&future=RCP8.5 “series":"RCPE.5",

"pl@th™:

&vars=ppt variables: O
&statistic=monthly_days |
&statlow=95t" pg?ﬁzr;amsu:g[
&dailystatlow=0.0 e

"variables": &[
1

&folder_id=33 |
&extent_id=99923 “station id":"BCOOEEGEA3Z",

"params":" 29.508888 ",
"statistic":"monthly days”,
"station name":"MAUN",
— "observed climate":
&format Json "series":"observed",
"variables": @[

"vals": [
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Historical climate records

The plot below shows the historical record different climate variables for the location. This is useful for identifying particular climate events such
as floods and droughts as well as observing long term variability or trends.

Itis also often useful to explore the observed average seasonality which describes the average values of variables at different times of the year.

HINT: Select different variables using the drop down menu at the top of the plot.

Total monthly rainfall v [Download this data as a CSV file
TRMM continental Africa (-23.38, 34) ( altitude nullm ) =S

Total monthly rainfall

zoom | 1m [ 3m [ 6m [yTD[ 1y | AN | From: | Feb 16, 1399 | To: | Sep 6, 2005

February 2001
8] 404.79

Total monthly rainfall { mm )

Jul'g99 Jan '00 Jul 00 Jan ‘01 Jul 0L Jan 02 Jul 02 Jan '03 Jul'03 Jan '04 Jul'o4 Jan ‘05 Jul 05

2012
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Historical climate records

The plot below shows the historical record different climate variables for the location. This is useful for identifying particular climate events such
as floods and droughts as well as observing long term variability or trends.

Itis also often useful to explore the observed average seasonality which describes the average values of variables at different times of the year.

HINT: Select different variables using the drop down menu at the top of the plot.

Total monthly rainfall

v |[Download this data as a CSV file

7oom | 1m | 3m [ 6m [YTD 1y | AN |

Total monthly rainfall { mm )

TRMM continental Africa (-23.38, 34) ( altitude nullm )
Total monthly rainfall

Jan ‘01 Jul oL Jan 02 Jul 02 Jan '03 Jul'03

From: | Feb 16, 1999 | To:

Jan '04 Jan ‘05

=z

Sep 6, 2005

I
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Historical climate records

The plot below shows the historical record different climate variables for the location. This is useful for identifying particular climate events such
as floods and droughts as well as observing long term variability or trends.

Itis also often useful to explore the observed average seasonality which describes the average values of variables at different times of the year.

HINT: Select different variables using the drop down menu at the top of the plot.

Total monthly rainfall v |[Download this data as a CSV file

TRMM continental Africa (-23.38, 34) ( altitude nullm ) &
Total menthly rainfall o

7oom | 1m | 3m [ 6m [YTD 1y | AN | From: | Feb 16,1999 | To: | Sep 6, 2005

December 2001
Observed : 382.71

Total monthly rainfall { mm )
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[
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Future climate projections (downscaled CMIPS)

The plot below shows the range of projected future changes for this location across 10 different statistically downscaled CMIPS GCMs for two
different RCP pathways (RCP 4.5 and RCP 8.5). Anomalies are currently calculated relative the historical period 1980 - 2000. The solid
bars represent the range between the middle 80% of projected change and so excludes the upper and lower 10% as these are often considered
to be outliers. However, the grey lines show the projected change for each model so it is possible to see how individual models (intentionally not
named) project the future changes.

More details...

Click on the 'observed' label in the legend to display the observed magnitudes. However, for more detail please explore the observed climate for
this location. Use the plot options to select different variable/scenario combinations and the slider to select the future time period.

Total monthly rainfall RCP 8.5 ¥ |[Download this data as a CSV file
nomalies for period 2040 to 2060

XAl XAl ( altitude 5m )
Total monthly rainfall RCP 8.5

@ (increase) M@ (decrease) 10th to 80th percentile range 2040 - 2060 1

Total monthly rainfall RCP 8.5 ( mm )

Dec
Highcharts.com
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Future climate projections (downscaled CMIPS)

The plot below shows the range of projected future changes for this location across 10 different statistically downscaled CMIPS GCMs for two
different RCP pathways (RCP 4.5 and RCP 8.5). Anomalies are currently calculated relative the historical period 1980 - 2000. The solid
bars represent the range between the middle 80% of projected change and so excludes the upper and lower 10% as these are often considered
to be outliers. However, the grey lines show the projected change for each model so it is possible to see how individual models (intentionally not
named) project the future changes.

More details...

Click on the 'observed' label in the legend to display the observed magnitudes. However, for more detail please explore the observed climate for
this location. Use the plot options to select different variable/scenario combinations and the slider to select the future time period.

Total monthly rainfall RCP 8.5 ¥ |[Download this data as a CSV file
nomalies for period 2040 to 2060

XAl XAl ( altitude 5m )
Total monthly rainfall RCP 8.5

Observed 105110 2000, @ (increase) M (decrease) 10th to 90th percentile range 2040 - 2060 |

Total monthly rainfall RCP 8.5 ( mm )

Nowv

Dec
Highcharts.com
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Future climate projections (downscaled CMIPS)

The plot below shows the range of projected future changes for this location across 10 different statistically downscaled CMIPS GCMs for two
different RCP pathways (RCP 4.5 and RCP 8.5). Anomalies are currently calculated relative the historical period 1980 - 2000. The solid
bars represent the range between the middle 80% of projected change and so excludes the upper and lower 10% as these are often considered
to be outliers. However, the grey lines show the projected change for each model so it is possible to see how individual models (intentionally not
named) project the future changes.

More details...

Click on the 'observed' label in the legend to display the observed magnitudes. However, for more detail please explore the observed climate for
this location. Use the plot options to select different variable/scenario combinations and the slider to select the future time period.

Total monthly rainfall RCP 8.5 ¥ |[Download this data as a CSV file
Anomalies for period 2069 to 2089

XAl XAl ( altitude 5m )
Total monthly rainfall RCP 8.5

Observed 1951 t0 2000 @ (increase) M (decrease) 10th to 90t percentie range 2069 - 2089 |

Total monthly rainfall RCP 8.5 ( mm )

Nowv Dec
Highcharts.com
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Future climate projections (downscaled CMIP5)

The plot below shows the range of projected future changes for this location across 10 different statistically dow, :Ms for two
different RCP pathways (RCP 4.5 and RCP 8.5). Anomalies are currently calculated relative the historical period 1980 - 2000. The solid
bars represent the range between the middle 80% of projected change and so excludes the upper and lower 10% as these are often considered
to be outliers. However, the grey lines show the projected change for each model so it is possible to see how individual models (intentionally not
named) project the future changes.

More details...

Click on the ‘observed' label in the legend to display the observed magnitudes. However, for more detail please explore the observed climate for
this location. Use the plot options to select different variable/scenario combinations and the slider to select the future time period.

Mean dry spell durations RCP 8.5 B - v Download this data as a CSV file
lanomalies for period 2069 to 2089

XAl XAl ( altitude 5m )
Mean dry spell durations RCP 8.5

Observed 195110 2000 . M@ (increase) M@ (decrease) 10th to 90th percentile range 2069 - 2089 W

Mean dry spell durations RCP 8.5 ( days )

Dec
Highcharts.com
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MZ000067335.ppt.RCP8.5.monthly_spell_lengths0.2.csv - LibreOffice Calc - + X
Fle Edit View Insert Format Tools Data Window Help x

[l-b-"-0|0/<B88 ®=X0° & - e

E |L|beratlonsans U‘Euﬂ a 3 é |? % = | n %% ?m} 62.0

Al
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T = |4

B [ ] D [ E [ F G H [ [ ] [ K L M N o P [ =
\
2 |Station ID 'Name Latitude | Longitude | Altitude ]
3 |MZ000067335 XAl XAl -25.05 33.63 5
4 |params
o |

6 |Future Projected ppt (monthly_spell_lengths) RCP8.5
7 |date (¥YYY-MM) MIROC-ESM |CNRM-C¥CanESM2 FGOALS-s? BNUESM MIROCS GFDL-ESM2G MIROC-ESM-CHEM |GFDL-ESM2M MRI-CGCM3 hcccsmi-1
8 |1960-01 6.57 3.07 4.1 4.55 5.78 2.53 28 3.82 323 2.4 6.3
3 |1960-02 2.43 2.37 4.09 4.4 2.86 2.35 2.43 233 2.57 2.09 5.26
10 |1960-03 3.02 2.84 2 3.08 4.6 3.94 3.08 2.84 212 2.05 2.62
11 [1960-04 4 35 2.71 6.27 7 2.79 2 5.25 271 2.57 4.33
12 |1960-05 2.75 6.14 4.6 7.8 3.5 35 238 4.4 3.33 317 2.82
13 |1960-06 3.89 5.37 6.25 3.83 2.5 2.86 2.25 2.62 2.86 2.35 2.35
14 |1960-07 2,60 5.24 3.4 4.47 4.32 217 273 3.74 3.15 1.95 2.08
15 |1960-08 478 8.16 5.87 7.12 6.53 371 2.37 3.36 333 371 37
16 |1960-09 32 171§ 12.97 9.84 5 6.05 3.28 7.45 4.4 3.39 4.28
17 [1960-10 32 4.29 3.98 3.50 2.7 3.2 171 6.05 2.16 2.67 3.85
18 [1960-11 6 453 5 B.16 6.25 271 4 4.4 3 343 4
19 [1960-12 4.94 4.36 6.19 26.42 5.77 5.88 3.16 5.36 4.13 4.43 4.12
20 [1961-01 2.79 3.98 3.49 3.49 2.64 3.03 2.51 2.74 251 2.54 3.83
21 [1961-02 183 44 3.82 3.45 359 3.08 489 4.01 2.77 258 13.54
22 [1961-03 28 4 4.17 4.65 3.41 4.53 3.76 6.24 37l 5.11 6.03
23 [1961-04 4.83 2.78 8.81 5.49 3.24 3.48 4.97 2.66 214 2.59 3.74
24 |1961-05 1.89 3.48 4.18 2.53 3.69 2.86 213 2.42 2 2.22 3.24
35 |1961-06 4.12 4.43 4.2 2.67 3.09 1.69 2.06 179 17 14 3.48
26 196107 5.09 5.52 3.65 7.7 3.01 17.14 5.75 4.87 5.29 1.88 5.04
27 |1961-08 26 4.93 4.9 2.96 2.25 2.72 277 3.07 2.68 2.08 4.5
28 |1961-09 9.03 7.34 7.26 10 5.22 3 5.28 3.09 3.67 4.07 9.33
29 [1961-10 355 387 10.55 311 262 2.35 238 3.14 314 2.57 329
30 |1961-11 4.1 3.67 4.55 7 46 4 4.2 4.4 4.6 3.33 4.88
31 [1961-12 5.76 4.31 4.35 4.73 4 317 211 3.65 333 2.67 6.83
32 [1962-01 4.44 343 455 455 28 2.47 338 2.62 212 2.42 6.71
33 |1962-02 3.68 3.62 4.22 7.5 8 4.86 4.62 3.62 4.38 4.71 5.65
34 |1962-03 2.07 211 2.19 313 2.45 1.58 178 1.82 178 2.04 2.86
35 [1962-04 5.63 5.45 467 10.5 5.65 497 7.21 7.39 3.45 5.26 5.51
36 |1962-05 3.56 2.31 4.3 4.89 4.25 3.53 2.92 4.19 2.22 3.75 2.93
37 |1962-06 5.08 4.36 3.67 46 6.00 3 5.68 4.7 E 3.06 4.4

1962-07 4.18 2.12 5 6.71 4.13 3.5 3.4 2.98 3.5 3.33 4
39 |1962-08 4.34 9 6.71 4.15 18.50 3.26 4 6.07 3.83 3.89 6.45
40 |1962-09 291 6.75 8.75 4.08 4.15 2.34 28 5.08 2.06 213 4.85
41 |1962-10 4.65 7.66 14 12.22 6.52 5.05 6.06 6.13 8.85 6.63 5.43
42 |1962-11 5.28 4.48 8.24 6.13 4.33 3.04 3.16 5.5 328 4.14 4.07
43 |1962-12 35 4.16 271 257 7 1.89 14 1.67 16 238 271
44 |1963-01 2.54 22 2.59 5.65 2.53 1.5 15 3.08 2.32 1.96 31
45 |1963-02 2.45 31 2.61 3.89 3.35 1.88 2.22 5.50 2.09 2.68 6.68
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Total monthly rainfall RCP 4.5 and observed v |[Download this data as a CSV file
CAPE POINT ( altitude 238m ) =1y

Total monthly rainfall RCP 4.5 and observed

Jan1,1960 | To:| Jan 1,209

| B8 Model range == Observed |
- = )

1960 1970 1980 1990 2000 2010 2020 2070 2080

(i
[l

Total monthly rainfall RCP 4.5 and observed ( mm )

D]
Highcharts.com

@:& unitar

CLMATE CHMNGE CHPACITY
TNt




/Ly

-

« = ) IIj(:ip.(:sag.u.:t.ac:.zaf’webclienth'da'tasetsfafrica—merged—cmipSJ-f;!tncadesfcmi|::5—anomaIies?folderjd=33&e>‘.ten'f=100119

English v e

Home Datasets Explore Case Studies

You are exploring XAl XAl (5 meters) Hide this content and reveal the map @

variability: Variability refers to the degree to which a
1 H H arameter (eg. rainfall) varies over time. High variabili
Future climate projections (downscaled CMIP5) D s et s potmator Tomame o v tow 1 vty
high values. Variability occurs over different time scales
The plot below shows the range of projected future changes for this location across| ranging from days to centuries.
different RCP pathways (RCP 4.5 and RCP 8.5). Anomalies are currently calcul
bars represent the range between the middle 80% of projected change and so excludes the upper and lower 10% as these are often
considered to be outliers. However, the grey lines show the projected change for each model so it is possible to see how individual models
(intentionally not named) project the future changes.

More details...

Monthly anomalies for a particular model are calculated as the difference between the long term (20 year) mean for a particular month in the
future period minus the long term mean for a particular month in the historical period. As a result the anomalies represent changes in the
long term climatology means for a particular month. They do not represent any information about shorter term variability or extremes.

When the anomalies from the range of models have been calculated for a particular month it is then possible to calculate statistically the
10th to 90th percentile values of the resultant distribution. This is just an aid to help visualize and simplify the information being presented by
removing extreme anomalies and hiding details of individual model anomalies.

Click on the 'observed' label in the legend to display the observed magnitudes. However, for more detail please explore the observed climate
for this location. Use the plot options to select different variable/scenario combinations and the slider to select the future time period.

Mean dry spell durations RCP 8.5 v |DDwnI0ad this data as a CsV file
ianomalies for period 2069 to 2089

——

XAl XAl ( altitude 5m ) =X
Mean dry spell durations RCP 8.5
125
Observed 1951 t0 2000 . M@ (increase) M (decrease) 10th to 90th percentile range 2069 - 2089 w
10
75

dry spell durations RCP 8.5 ( days )
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g r Py Lk o bt - o Tre
important period for the winter wheat crop this could highlight a risk which might impact the winter wheat production in the region. Such
information could be of value for famers making strategic plans for the next 20 years. However, in general there appears to be no emphatic
signal of a systematic drying or wetting in the region, at least for monthly average rainfall. Responding to interannual variability i
likely to remain a priority for farmers in the region. By analyzing the changes in the extreme rainfall (e.g. days exceed
obtain additional messages relevant to the wheat farmers.

CAPE COLUMBINE ( altitude 67m )
Total monthly rainfall RCP 8.5

Observed 1940 to 2001 W@ (increase) 10th to 90th percentile range 2015 - 2035 (decrease) B ]

Total monthly rainfall RCP 8.5 ( mm )

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec

Highcharts.com

Figure 7: The range of projected future changes for Cape Columbine across 10 different statistically downscaled CMIP5 GCMs for RCP 8.5
pathway.

Adaptation options

Some projections show a decrease in rainfall over the months of May and June and a possible shift in the peak of the rainy season which
farmers may need to adapt to in order to maintain economic sustainability. A decrease in the amount of rainfall during May and June could
prove problematic with regards to the germination of the wheat crop. Farmers may be able to adapt to such a problem by implementing
farming methods which retain soil moisture. An example of such a method is no-till, whereby farmers only disrupt the soil when planting, as
tillage allows the soil moisture to escape more easily into the atmosphere. This method is already widely used in the Swartland region
especially in the drier northern extents. Various conservation tillage methods leave crop residuals on the field to protect the soil from erosion
and to improve soil moisture. However, this is not entirely suitable in the Swartland as there is no crop growing during summer and farmers
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This is a general introduction to the climate system including concepts of radiation, nature of the earths orbit, basic circulation features and such
like

Climate Change Basics
by Chris Jack

Climate Change
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Integration

Strong demand for diverse, multi-disciplinary
data/information

* Some funding from CDKN to explore integration with
SEI weADAPT and NASA JPL RCMES

* Trying to maintain a common interface for the user
* |ts difficult to develop, but harder to maintain!
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User survey 2014: What changes would you like to see in weADAPT?
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Government and civil society members playing the ACCRA game in Maputo, Mozambique

Adaptation context

Planning for the future and adapting to

climate change in Mozambique - Lessons Mozambique is Ijlghly vulnerable to climate hazards, variability and change. More than 60% of the population live close to the
Fip—— country’s extensive coastline and are frequently affected by cyclones and storms. Inland floods are very common as large
areas are below sea level and close to the numerous large rivers flowing to the Indian Ocean.Increasingly high temperatures
atitude Longitude and unpredictable rain put the 80% of the population who are dependent on rain-fed agriculture at risk. Infertile soils, endemic
3 ] diseases, poor infrastructure, low literacy and rapid population growth compound the situation.

There are strong Government commitments to disaster risk reduction and climate change issues in the country. The INGC —
the National Disaster Management Institution has a presence in most areas and has worked hard to reduce the risks
communities face from floods and cyclones. In addition, most development strategies include commitments to Climate Change
Adaptation.

Approach- Promoting Flexible and Forward-Looking Decision Making (FFDM)

ACCRA uses a set of research and capacity building tools to promote pro-poor and participatory climate change adaptation
(ccA) and disaster risk reduction (DRR) in planning processes. Through engaging and supporting local communities, ACCRA
seeks to help districts produce better plans in the face of future change and uncertainty.

ACCRA's earlier work showed that policymakers face difficult trade-offs in planning for a changing and uncertain future. et
many develnnment artare continie tn nlan for the near- term with little ronm for manneivre ar eontinnency ACCRA therefore b
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Climate information portal data for XAl XAl

Climate Summary

The plot below shows the long term monthly climatology of rainfall totals and monthly averaged minimum and maximum
temperatures. This provides a useful overview over the annual seasonality for a location as it will indicate warm and cool
periods as well as wet and dry periods. Different climate regimes will have very different seasonality.

Explore this information on CIP

Historical climate
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monthly averages
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Jun: 25.14°C ['®
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More Information and Future Projections

If you would like to get more information on the observed climate for this location and explore projections of future climate

if you see a problem with the way this page is displayed, please click here to inform the weADAPT Team
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Historical seasonality

The plot below shows the long term monthy climatology of rainfall totals and monthly averaged minimum and maximum temperatures. This
provides a useful overview over the annual s for a location as it will indicate warm and cool periods as well as wet and dry periods.
Different climate regimes will have very differen lity. These monthly climatology values are calculated from the historical monthly record
data

See how this might change under future climate scenarios
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Integration

NASA JPL RCMES integration?

v’ Started exploring pulling TRMM data from RCMES
data server

v’ Firewall problems
v NASA JPL focus moved onto OCW

v’ Actually it was just easier to host TRMM data locally
in our own database...
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Home Datasets Explore

Dataset is 'GFS Forecast' Display explore content
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Embedded tools

Tools are often a powerful lens on the data
v’ Brings data into a users context
v’ Allows exploration of thresholds and variability

v’ Generates more questions... that may or may not be
answerable
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[ cip.csag.uct.ac.za/webclient2-dev/waterharvest/
| )

Select location for which you want to do the analyses

You need to select your location from a map below

» Click on the map at a location for which you want to do calculations. You can pan and zoom to find your location.
= Alternatively, press on the ‘auto-locate’ button. This should find the approximate position of where you are right now. You will be asked to let your

location to be known. It is safe, but if you prefer not to do it, you can still find your location manually.
» After selecting the location, you can proceed to provide roof and tank parameters.

auto locate?
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Roof & Tank

Set roof and tank parameters

Please select a roof type.

Cement tile Corrugated iron

Please input your roof and tank parameters

First flush?

[200 10

Roof Area [m2]

Tank volume [KL]
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Current Usage

Define your water use pattern (or water demand)

Select your household type

Small
Single Family commercial
household household Small farm building

Input your average monthly water usage

Household use [kIL/month]
Irrigation [kL/month]
Other [kL/month] D
Total monthly use [k/'month]

¥ Total usage in calendar months [kl/month] (optional)

Water usage during each calendar month
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Explore the results
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Challenges?

v’ Lack of human capacity
v’ Just me...

v’ Real time processing on large datasets is slow
v" Mostly focussed on daily or sub-daily source data
v Can’t do real time large grids for mapping

v’ Visualisation methods
v’ Users don’t see what you want them to see!

v' Managing/structuring javascript
v' Managing Javascript through the CMS

v’ Allowing researchers to engage and develop visualisations and
tools (in Javascript?)

v' Matplotlib/D3.js integrations?
v' Maintaining integrations across institutions
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What are we really doing?

Providing “information” to “real” decision makers in resource
constrained/capacity constrained contexts

Developing climate science literacy/capacity

Developing very valuable relationships with primary data providers (Met
Services)

Exposing people to related information/data that may be useful

D N N NN

O

R:

Providing inappropriate data to people making or guiding important
decisions?

Providing a free tool for others to make money?

Failing to describe limitations and caveats of the data and underlying
methods?

Developing user “trust” that is ill founded?
Contributing to portal proliferation and general data “noise” on the internet
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What are we really doing?

v' Defensible

v' Can we defend the data we provide?
v’ Isit validated? Is it possible to validate? Is it fit for purpose?
v" Do we really understand the limitations and caveats

v" Transparent
v" Do we fully communicate reasons why this dataset has value?
v" Do we fully communicate the limitations and caveats?
v" Do we fully communicate the validation statistics?
v" Do we direct people to more appropriate data?

Capacity building
(Face to face and Web platform

Formal reporting

Co-exploration/
publication

User engagement

e-learning)
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